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REPRODUCE LOCALLY. Include form number and date on all reproductions Form Approved - OMB No. 0581-0055
U.5. DEPARTMENT OF AGRICULTURE The following staternents are made in accordance with the Privacy Act of 1974 (5 .8.C. 552a) and
AGRIGUL TURAL MARKETING SERVICE the Paperwark Reduction Act (PRA) of 1995, .

SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE
?fp.'icatr’on is required in order to delermine if a plant varfefty profection certificate is to b§ issued

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE U.8.C. 2421). Information is held confidential until certificate is issued (7 U.S.C. 242
(Instructions and information collection burden stafement on reversg)

1. NAME OF OWNER 2. TEMPORARY DESIGNATION OR 3. VARIETY NAME
- EXPERIMENTAL NAME
Western Plant Breeders, Inc. FA-998-743 Keystone
4. ADDRESS (Street and No., or R.F.D. No., City, State, and ZIP Code, and Country) 5. TELEPHONE (include area code)
8111 Timberline Drive (406) 587-1218 PVPO NUMBER
Bozeman, MT 59718-8184
’ 6. FAX (include area code) Zm‘ CD z S (p
(406) 586-8247 FILING DATE
7. IF THE OWNER NAMED IS NOT A "PERSON", GIVE FORM OF 8. IF INCORPORATED, GIVE 9. DATE OF INCORPORATION
ORGANIZATION (mrporaffqn, partnership, association, ele.} STATE OF INC_ORPORATION ﬁuj iy 5‘1‘ l 0 )2.03 l
Corporation Arizona Aug. 24, 1990
10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First person fisted wil receive ail papers) .‘i'ELE;G AND EXAMINATION
Dr. Greg Fox '
Western Plant Breeders, Inc. s 27205, 00
717 14" Street South

DATE 8/[6/0(

CERTIFICATION FEE:
s 320
DATE / / Z%/j 2z

Fargo, ND 58103

11. TELEPHONE (include area code) 12. FAX (Include area code) 13. E-MAIL 14. CROP KIND (Common Name)
(701) 293-5146 (701) 293-5146 gfox@westbred.com Common Wheat
18. CHEGK APPROFPRIATE BOX FOR EACH ATTACHMENT SUBMITTED {Follow instructions on 19. DCES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLD AS A CLASS OF
reverse) CERTIFIED SEED?  See Section 83(a) of the Plant Variety Protection Act)
a. [ﬂ Exhibit A. Origin and Breeding History of the Variety [:I YES (if "yes", answer items 20 l}_d NGO (If "no,” go to iterm 22)
. and 21 below)
b. [Xl ExnibitB. Statement of Distinciness
20. DOES THE OWNER SPECIFY THAT SEED OF THIS D YES E NO
s DX Exnbitc. Cbjective Description of Variety VARIETY BE LIMITED AS TO NUMBER OF CLASSES?
& [ exnibit D, Additional Descriptian of the Variety (Optional) IF YES, WHICH CLASSES? [ ] FOUNDATION [7] REGISTERED [] CERTIFIED
e. E] Exhibit E. Statement of the Basis of the Owner's Ownership D m
N - 21. DOES THE OWNER SPECIFY THAT THE CLASSES BE
f. E Voucher Samgle {2,500 viable unfreated seeds or, for tuber propagated varieties,
verification that tissue culture will be depositied and maintained in an approved public LIMITED AS TO NUMBER OF GENERATIONS? YES ) NO
repository)
- - . . [F YES, SPECIFY THE D I:I I:’ :
g S cmination Flee: (52,705, made Bayable to "Treasurer of the United NUMBER 1, 2, 3, efc. FOUNDATION REGISTERED CERTIFIED
(if additional explanation is necessary, please use the space indicated on the reverse.)

22. HAS THE VARIETY (INCLUDING ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED 23. 13 THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELEECTUAL
FROM THIS VARIETY BEEN SOLD, BISPGSED OF, TRANSFERRED, OR USED tN THE U. $. OR PROFERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)? .
OTHER COUNTRIES? : m : L

IEJ . D L_-l YES NO
YES NO
IF YES, GIWE COUNTRY, DATE OF FILING OR ISBUANCE AND ASSIGNED :
IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISFOSITION, TRANSFER, OR USE REFERENCE NUMBER. (Please use space indicated on reverse.) ;
FOR EACH COUNTRY AND THE CIRCUMSTANCES. (Please use space indicated on reverse.) “i

24, The owners declare thal s viable sample of basic seed of the variety will be furnished with application and will be replenished upen request in accordance with such regulaticns as may be applicable, or
for a tuber propagated varlely a tissue culture will be deposited in & public repository and maintained for the duration of the certificate.

The undersigned owner(s) ls(are) the owner of this sexually reproduced or tuber propagated r;uel\ant variety, and believe(s) that the variety is new, distinct, uniform, and stable as required in Section 42,

and is entitled to protection under the provisions of Section 42 of the Plant Variety Protection Act.

Owner(s) is(are) informed that false representation herein can jecpardize protection and result in penalties.

MNER e SIGNATURE OF OWNER
LAY f\/ i/ *’7 &""}47 W

T
NAME (Flease pgnffor tvpe) NAME (Please print or type)

Gregory J¥ Fo Dan R. Biggerstaff
CAPACITY OR TITLE DATE CAPACITY QR TITLE : DATE
Special Projects Breeder General Manager 7 M 260/
$&T-470 {2-99) designed by the Plant Variety Protection Office with WordPerfect 6.0a. Replaces STO-470 (6-98) which s obsolete. (See reverse for instructions and information collection burden sfatement)

I



s 4 INSTRUCTIONS 200100 2.5 .

GENERAL: To be effectively filed with the Plant Variety Protection Office (PVPO), ALL of the following items must be received in the PVPC: {1) Completed
application form signed by the owner; (2) completed exhibits A, B, C, E; (3) for a seed reproduced variety at least 2,500 viable untreated seeds, for a hybrid
variety at least 2,500 untreated seeds of each line necessary to reproduce the variety, or for tuber reproduced varieties verification that a viabie (in the sense that it
will reproduce an entire plant) tissue culture will be deposited and maintained in an approved public repository; (4) check drawn on a U.S. bank for $2,705 (3320
filing fee and $2,385 examination fee), payable to "Treasurer of the United States” (See Section 97.6 of the Regulations and Rules of Practice.) Partial applications
will be held in the PVPO for not more than 90 days, then returned to the applicant as unfiled. Mail application and other requirements to Plant Variety Protection
Office, AMS, USDA, Reom 500, NAL Building, 10301 Baltimore Avenue, Beltsville, MD 20705-2351. Retain one copy for your files. All items on the face of the
application are self explanatory unless noted below. Corrections on the application form and exhibits must be initialed and dated. DO NOT use masking materials
to make corrections. !f a certificate is allowed, you will be reguested to send a check payable to "Treasurer of the United States” in the amount of $320 for issuance
of the certificate. Certificates will be issued to owner, not licensee or agent.

Plant Variety Protection Office
Telephone: {301) 504-5518
FAX: (301) 504-5291
Homepage: http:/fwww.ams.usda.goviscience/pvp.htm
ITEM

18a. Give: (1) the genealagy, including public and commercial varisties, lines, or clones used, and the breeding method;
(2) the details of subsequent stages of selection and multiplication;
(3) evidence of uniformity and stability; and
{4) the type and frequency of variants during reproduction and multiplication and state how these variants may be identified

18b. Give a summary of the variety's distinctness. Clearly state how this application variety may be distinguished from all other variefies in the same crop. If the
new variety is most similar to one variety or a group of related varieties:

(1) identify these varieties and state all differences objectively;
(2) attach statistical data for characters expressed numerically and demonstrate that these are clear differences; and
(3) submit, if helpful, seed and plant specimens or photographs (prints) of seed and plant comparisons which clearly indicate distinctness.

18c. Exhibit C forms are available from the PVPO Office for most crops; specify crop kind. Fill in Exhibit C (Objective Description of Variety) form as completely
as possible to describe your variety.

18d. Optional additional characteristics and/or photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit C. Use
comparative varieties as is necessary to reveal more accurately the characteristics that are difficult to describe, such as plant habit, plant color, disease

resistance, efe.
18e. Section 52(5) of the Act requires applicants to furnish a statement of the basis of the applicant's ownership. An Exhibit E form is available from the PVPO.,
19. if "Yes" is specified (seed of this variety be sold by variety name only, as a class of certified seed), the applicant MAY NOT reverse this affirmative decision
: after the variety has been sold and so labeled, the decision published, or the certificate issued. However, if "No" has been specified, the applicant may
change the choice. (See Regulations and Rules of Practice, Section 97.103).
21. See Section 83 of the Act for the Contents and Term of Plant Variety Protection.
.22, See Sections 41, 42, and 43 of the Act and Section 97.5 of the regulations for eligibility requirements.

23. See Section 5.5 of the Act for instructions on claiming the benefit of an earlier filing date.

21. CONTINUED FROM FRONT  (Please provide a statement as fo the limitation and sequence of generations that may be certified.)

22. CONTINUED FROM FRONT  (Please provide the date of first sale, disposition, transfer, or use for each country and the circumstances, if the variety
{including any harvested material) or a hybrid produced from this variety has been sold, disposed of, fransferred, or used in the U.5. or other countries.)

USA March 2001

23. CONTINUED FROM FRONT  (Please give the country, date of filing or issuance, and assigned reference number, if the variely or any component of the
variely is protected by infelfectual property right (Plant Breeder's Right or Patent).)

'NOTES: It is the responsibility of the applicant/owner to keep the PVPO informed of any changes of address or change of ownership or assignment or owner's
representative during the life of the application/certificate. There is no charge for filing a change of address. The fee for filing a change of ownership or assignment
or any modification of owner's name is specified in Section 97.175 of the regulations. (See Section 101 of the Act, and Sections 97.130, 97.131, 97.175(h} of the

Regulations and Rules of Practice.)

To avoid conflict with other variety names in use, the applicant must check the variety names proposed by contacting: Seed Branch, AMS, USDA, Room 213,
Building 306, Beltsville Agricultural Research Center—East, Beltsville, MD 20705. Telephone: (301} 504-8089.

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control
number for this collection of information is (0581-0055). The time required to complete this information collection Is estimated 10 average 1.4 hours per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information.

The U.S. Department of Agriculture (USDA) prokibits discrimination in all its programs and activities an the basis of race, color, ratienal origin, gender, religion, age, disability, pelitical beliefs, sexual erientation, and roarital or family status.
(Mot all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information {Braills, large print, audictape, etc.) should contact the USDA's TARGET Center at 202-
720-2600 (voice and TDD). To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Reom 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or gall (202) 720-5964

(voice and TDD). USDA is an equel opportunity provider and employer.

S&T—4?D (2-99) designed by the Plant Variety Protection Cffice with WordPerfect 8.0a. Replaces STD470 (6-98} which is obsolate.
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“KEYSTONE”
Hard Red Spring Wheat

18.a. Exhibit A. Origin and Breeding History

Keystone (Exp # FA 998-743) is a hard red spring wheat derived from the cross
“Lars” x “Sharpshooter”. The Fy, F; and F3 generations were advanced in growth
chambers in 1995-1996. F, plants were evaluated in a scab evaluation nursery in
Fisher, MN in summer 1996. A single scab resistant plant was selected. The resulting
F4 line was evaluated as F5 plants in a plot in the 1997 Fisher, MN scab evaluation
nursery. A single Fs plant from that line was selected and advanced as an Fg bulk in

“Brawley, CA in winter 1997-1998. The F; bulk (designated FA-998-743) was
increased/evaluated in Fisher, MN in a scab evaluation/yield trial nursery and harvested
in bulk to form Keystone in summer 1998. The Fs was increased in Brawley, CA in the
winter of 1998-1999 as the initial breeders seed increase. in the spring of 1999, a
second Breeder’s seed increase (Fg) was conducted at Fisher, MN. Keystone was also
evaluated at 5 MN/ND environments in 1999, A final Breeder's seed increase (F1o) was
conducted at Brawley, CA in the winter of 1999-2000. In the spring of 2000, Keystone
was evaluated at 7 MN/ND environments. Keystone proved to be both stable and
uniform in these increases and evaluations.

Besides being selected for scab resistance, Keystone has been evaluated and
selected for suitable agronomic characteristics such as disease resistance (stem rust,
leaf rust, tan spot, Septoria tritici), and high yield, and suitable quality measured as
protein content, and high SDS sedimentation levels (Table 1). Keystone’s scab

resistance and agronomic fitness were confirmed by the USDA 2000 Uniform Regional
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Spring Wheat Nursery (Tables 2-5), and bread making quality by the 2000 Wheat
Quality Council trial (Figure 1).

The first Foundation Seed increases were planted in the spring of 2000 in northern
MN (Fish‘e'r and Sherack, MN) to produce Registered and Certified seed. Certified seed
wilt be first available to growers in the spring of 2001,

A variant that is similar to Keystone but is 10 to 20 cm taller, may be present at a
frequency of 1 in 10,000. Up to 10% of these tall variants may be awnless or awnletted.
Otherwise, “Keystone” is a stable and uniform variety in appearance and performance

across several generations (F4 to F4o) and growing conditions.

18.b. Exhibit B. Statement of Distinctness

Keystone is most similar to the variety Sharpshooter. However, Keystone has a mid
dense, tapering head compared to the lax, strap shaped head of Sharpshooter (Figure
2). Also, Keystone has glumes with medium-long beaks compared to Sharpshooter's
beaks of medium length (Figure 3). Keystone has a creaﬁy light tan color at maturity
(Royal Horticultural Chart — Orange Buff 507/3, Figure 4) in comparison to
Sharpshooter which has a tan color at maturity (Royal Horticultural Chart — Egyptian
Buff 407/1, Figure 4). Additionally, Keystone has ovate shaped seed while

Sharpshooter has elliptical shaped seed.

- The above comparison, along with the complete Objective Description (Exhibit C}

shows Keystone to be a novel variety of hard red spring wheat.
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Table 2. Agronomic characteristics of Keystone (FA 998-743) and other HRSW
varieties. Commercial checks are Verde, Keene and 2375. LSD = 0.05 level.
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Table 3. Stem rust reactions of Keystone (FA 998-743) and other HRSW varieties.
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Table 4. Leaf rust reactions of Keystone (FA 998-743) and other HRSW varieties.
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Table 5. Fusarium head blight reactions of Keystone (FA 998-743) and other HRSW
varieties. Bacup and McVey are the scab resistant check varieties.

8 35 .

Table 4.6, Mean Ftis i head 5 lght reaction
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Figure 1. Baking properties of Keystone grown at two locations in the 2000
Wheat Quality Council Trials. Ratings between 3 and 4 are indicative of
acceptable quality. Higher ratings are considered superior.
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Figure 2. Comparison of typical heads of Sharpshooter (A) and Keystone (B).
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Figure 3. Comparison of typical glume beaks of Sharpshooter (A) and Keystone (B).
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Western Plant Breeders, Inc.
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